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oil 5}-o], TflolB. 4*14 ^s)^ 3^ <8^-g- ^*Kr c^M^ ^o] TflolH 2K14 

e}<yon ^41: ¥4^^ ^H 1 £4£)<H ^ <3^4 

*)U <8<*H ^1^31, ti>A>^^ ^-4^4 ^"S^, *m ^l^tb ^ <3^4 *fl2 

^-ui «va>^^-4 4^4. 4*£H, 5*1 ^ 514. 

S. 2 
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<H^ol 7]^:, <q^3.A]^x] ^ ©151 t 1 **^ {ARRAY SUBSTRATE, LIQUID CRYSTAL 

DISPLAY DEVICE HAVING THE SAME AND METHOD OF DRIVING THE SAME} 

£2r£ H 2*]^ °1^ 0 1 7l*^ 

S. 3* 2. I 6 )! 2*1^ d^S/^*^ ^ s^S^t}. 

2 5*r 1:^*1 €*HH1 ^i^WI^ ^35.<>1^-. 

51 6^: 2 5<fl 2*1€ <H«1M 

51 7£- 2 54| 2^1€ ^5>1#*1*1 ^ ^" 7 > flSHol^l-. 

£9b£ 8°fl 2*1€ * 3**1**1*1 «fl ^ 7 > JlSEol^. 

£. 10^8: ■& "MS- ^^SAl^l^ <H3I°1 71^ ^T^Holrf. 

£ ll£ 2 10^1 2*1 £ ^^S*1^1S1 ^ 5^ ^7> 3 3.5.61 1*. 

5. 12^r 2 11*1 ^2olx^. 

100 : <H*SM 7m 120 : TFT 
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125 : *i| 1 Ji2 



126 : A2 iLS 



128 : Ji# 



130 : ILS.^ 



140 : 



150 : 4*>€^- 



200 : ^^714 



230 : ^-f-^^" 



400 : ^^1^*1 

^l^-Ttlfe Ip^ *r ^ <H3I°1 714, <>1» ^ ^5>1#*1 ^ o]^ ^. 
^ ?H4. 

2 i> 4^-4^ ^^a^^ife <qjf 3HM3r *fli ^ °l-8-*K=- 4*>2-^H 

:22> o.S, t^f41 ^3M4*l*f TFT 7]4, TFT 7144 p}^J±fe ^4^714 ^ 

TFT 7)44 ^4^7144^1 *> 6 H 7fl^^ <2^f^>-3. o^o^ ^S^l^m* 5L444. 
: 2 3> TFT 714^8: 4^ 4-^ 3^7} ^H^i ^^S. ^4 714^14. 4-?! 5* 
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H B^<?1 ^ C|lo-|Bl E|-<?14 Tfl^lH ^€ ^ ^ ^4 

H. Bj-<?lofl <S^€ TFT» i^-W. TFT^l-fe- S^^S. o].f.o^ ^ ^Vir°l 

4> TF T5f A>o]oi]^ ^.Ji^-ol 7fl7fl^c|-. JiJl^H^ = 3fl<£] #^-8: i^t^lfe 

STgn^o] ^£):DL, HBflol ^7l^ <£^^. 

A>c§^^ *fl2 €^ ^ *tM^. ^ -M* 3Hr <^S><l#*m TFT 7] 

*> ^L&jui-, ^.J:^ sil^M *§-^H=-3i 9X°)*\, ^ £-3^ 



28> 
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> J^-g- ^^>7l ^ ^ 4^ 7l*fr, TlMH. e^}, 

#7l Tfl °1B j5L2>3<H ^-dl ^*Kr ^ ^-71 Tflol^ # 7 1 

cHo]b| eKH ^*\% ^*>» 3L^-tb^. #7l ^3 ^sq«H # 7 1 

^ cg^o] cg^ofl tiVA>^^-^ #7l ^4^4 €£3^, #7l ^11 <8«H 91 

33b #7l ^ A]2 t^IW. atb, iL# *fl^£- #7l rifl3) ^V 6 !! 

1> 3=tb, ^ofl <>13H 7l^gr, ^1 TflolH SKI, #7l ^1 Tfl^H 

e}-^ ^<g^ *fl2 TflolH eKl, #71 *i|l ^ ^12 71HH. J^V^M SMi ^^*> 

- ^o-)^ ^oi ( # 7l ^! TfloiH ^014 #71 cflolBj eKH 2IU #71 

*I12 TflolH H}-^4 *«2 4i*H* if-W. #71 *112 

cg^SlJl #71 3^ <=g^Sl *fll ^W^uL, «VA>^^-^ #7l ^4 ^^^^1, # 

71 2111 ^^^11 #71 ^ ^2 <8«H SEtb, iL# «fl^ #71 *fll ^ 

^ ^7>H1 ^^S|JL, m'S^a- *V°H ^3. #7l ^A}^ *J #71 ^4^4 ^Hr^. 

32> -g- ^<t\ ^ ^ofl T4€- <^£*l#*m, *U 7m, 2112 7l^r ^ #71 2111 7lt4 # 

71 2)12 7lW 7fl*H€ ^^#^r • 

33> #7l *U 7)% #<*fl£r TflolH i*Kl, #7l ?1HH. ^4 S*V*M 3^ 

^£)*H=- tflolBl Ej-ol ^ #7l Tfl^lH SR14 #71 ^clofl ^>7> 

S£«, #71 ^3 ^V^l #71 *i ^^^1 ^1 <^^o!l ^-wlslJi, 

ti]- A ^^ #71 JfLjz].;*}^ %<&S%5L #71 2111 <^^ofl #7l ^ <^^Sl ^2 
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Stb, wfl^ <#7) ^$\% <£43^. *fl2 #7] 

5> a. cfs ^o)l n^-s ^^^1^]^, *lll 7l^r ( *fl2 7m ^ ^-71 XIX 71^ 

■e> #7] *)]1 7)% >*Hfe *fll 7flo]H sKi, ^"71 *1U TflolH 5^14 ^<g€ *)12 Tfl^lH 2}- 
"51, -SM *fll ^ ^12 Tfl^lH H^V^ ^-di ^*Hr 3Mb| eKi, 

7l *fll Tfl^lB 5^14 tflolB] »H ^ #7l ^2 7fl°lB e^^- 

<£^Q *fl2 ^7>7> ^al^t).. atb, ^M-^^Sr ^"71 7f|2 ifl^ ^7>ofl ^S]^ # 

71 3^ *l]l Sl^H ^Wl^JL, ^A]-^^-^ #7l ^-4 ^q-Sf ^o^ol, ^7l *ftl ^ ^ 

ofl o]^tb ^"71 *H2 ^"^H ^1^. ^ »fl^ ^7l *fll ^^Hl 

^^JL, A>o-)ofl ^JL ^"71 ^ #7l ^4 ^4 *>^£-4. 

37> ^2 7lt ^Hfe ^"71 ^ ^71 ^-4 ^ ^ W>A> ^^-4 

38> -g- ^6fl tcJ-S. ^S^l^l^ ^^£r, TlHB 2KH 7l}o]S #<?M: # 

^\JL, ^7] TflolH -§-#£M 2}<*l-°3.^-B] «?17>€ #3tt4. 

^Jl P>^^.^ ^^^-^1 <?17>^4. 4^", ^71 ^4^4 ^"71 ^^^-44 ^> 
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9> ^ oil ^ ^1 TflolH >lll Tfl^m 

^^§>JL, #7) TflolH «?17>€ *lll 

^og-o. tj^., ^^ofl #71 *lll ^ 3l°M- ^aH-^oj-O.^ of 

7V^}J1, ^A^^l #71 afll cflolEl ^Jit* #°0-* «>A>^oJ-O.S.^ ^7>^, #7l ^ 

3}.^ ^ «VA>^q-3q- ^^-g- A>ol6fl ^ JL P^iL^f- ^^^1 ^^llHr ^l7}tb^. ^ , 
#71 ^Sf^q-ii. #71 W^^Sl A}oH #71 ^uZj-^^ ^^^^ *>» ^#*>^, # 
71 ^A}^^ #71 ^§-^^ A>ol<Hl #71 a>AV^<a- 3 i). ^-71 ^g-^^ f^tb^. 

Sj-i j<||1 ^afl ^15)31, ^AV^^ ^4^4 €^5)^-, *U Sl^^T 

4 t^BM. ^^S^l^l^ € 7 ^* -B-^l^A-1 ti>A>^^3}- ^-sj-^ofl a-1 

3. ^l7>^- ^ SSU, US. ofl^jr^^o^ KX \ S-^-g- ^#Al^ ^ &t}. 

:42> S. 1^ ^ ^Sl <£j iAHli 4€ ^^^1^1^ ^5- 0 l^, S 2^r S. l°fl 
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3> £ 1 ^ 3E. 2» ^aHH ^^5.^^1(400)^- 7l 

#(100), ^el^Bl 7^(200) ^ #7l <H3H 7m(100)^ €^Bl 71^(200)^ a}°H 7fl7fl 
€ ^#(300)-8: S^rt*. 

4> #7l olBllol 71^(100)^: »U 71^(110), #7l afll 71^(110) #<>fl =?*\& >fl °1 ^- ^ 

(GL), clH^ eHl(DL), ^ (Thin Flim Transistor; <>l*r, TFT)(120), 

(140) ^ ^>a>^^-(150)^.S. ol^-<H3}4. 
5> #7l TflolH 5Kl(GL)£r #71 *U 7^(110) #<M *fll ^(Dl)^-S ^^al, #7l 

cflclBi el-^(DL)^ #7l *lll *J-^(D1)3*|- 2)zl*}^ ^12 ^(D2)^-S. <3#sM #7l TlHH. b}- 
^(GL)^ 3L^4. #7l *lll 7l*(110Hfe #7l TflolH ^HUGU^ #7l t%°]T% B}- 

Sl(DLH ^31*1 t 2 -^^ SMi <3^(PA)°1 ^1^^. 
16> ^-71 ^ <g<3(PA)°lH #7l TFT(120)Sl Tflol^ #q-(121)£r #7l TlHB Bl-ol(GL)4 

^sqji, ^(122)£r #7l cflolBl el-<d(DL)^l , ^1°J €^(123)-8: #7l ^ 

47 > ^-71 ^^(UO)^ #7l TFT(120)^ A}°)^$=: ^^(130)^1 71^31131, #7l g_3L 

^-(130)^m #7l TFT(120)S1 £131<?1 ^(123)-ir 2^#^7l7l ^tb *lll ^*(13lW 
t|.. ^-71 ^M-^(140)£- #71 iLJ>i3Kl30) #°fl ^13^ #71 ^^^(131)^ ^ #71 
= 2llRl ^(123)31- €71^ 

48 > #7l ^-4^^(140)^: #71 <=§^(PA)^ *fll <3^(Al)o)l ^l^al, #7l 

A>^^(150)^ #71 ^^(140)4 ^<gs)Jl #71 s}-^ <3^(PA)3 <|Pf<?i ^ 2 o§«} 

(A2)^l 
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> 3E 1 ^ JE 2°1] £*1€ ^ol, ^-71 *i|l <8^(Al)<flfe #7l 140)4 23<3£| 

<H p}^^ ^1 ^2:Bfl^(125)ol ^l^oL, #7l ^2 ^^(A2)^]^ #7l ^A>^^(150)^- € 
o^o} v}^^ *j|2 a.Snfl'id (126)^1 ^nl€4. #71 *fll ^ >fl2 iLSwfl4i(125, 126)* #7l 
TlHB 5KKGU4 ^fl^^K 

o> #7l afll 71^(110) #°llfe #7l 1FT(120)^ H.efl^l ^(123)4 ^7l^ ^sqjL 
#7l «>a>^^-(150)^ "V^Hfe iL# ^^(128)^1 cl t 1 ^^^. #7l iL# ^#(128) 

* #71 cfl o]Bl sKl(DL)4 ^-aHI sfli-^^. 

•i> 5L 1 H§ 5=. 2oflA^ f #71 iL# Hfl^(128)°l #71 tflo-|^ ^(DL)4 € 

t*-2* ^l^^xl^, #71 il# *fl*i(l28)* #7l TflolH e1^(GL)4 ^AHl sflBl^* 

5*4. 

52> ^Mg, ^-71 ^5l^B]7l^:(200)* *i|2 71^(210), #7l *I12 7^(210) #<*H ^ 
^(220) ^ #7l €^^^(220) #<=H1 ^1€ ^^(230)^: #7l ^*£^7)$: 

(200)4 #71 <H**M 71^(100)^1 ^^S, #71 ^^^"(230)* #71 ^-4^^(140) ^ # 
A>^^-(150)4 Zl-Zl- P>^*t^-. Ol^, #71 2*5^^71^(200)4 #71 <H3H 71^(100) 4-21 A> 
olol] #7l ^^§#(300)c>l 7fl7fl^ ^^SAl#^l(400)7V ^^4. 

53> #71 m ^(AD^H #71 ^g-:£^-(230)4 #7l ^4^(140)4^ ^1 TlBl(dl)^ 

#71 ^2 <3<5e|(A2)o1H #71 ^#^-(230)4 #7l «>Al-^^-(l50)^ afl2 >|e|(d2)sf Ajs 

^ 6H^ S a1 #*1(400)^ #71 *lll <3^(A1)4 #71 A2 «33(A2)*IH ^SL ^ 

& ?Hr4. 

:54> £. 3* S- 1°H «^£Al#*14 ^ ^4,31 f-7> £|5L;£ol4. 
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> J£ 1 $ S. 3* ^ SMife TflolH 5^(GL) ^ tlMBj ^«?l(DL)^r 

^ltt^. ^7} Tflols ^(GL)4 3Me] ^KICDLHtt TFT(120)^ tIHH ^(121) ^ i^L 
i #^-(122H AA £4€4. ^71 TFT(120)^ JEL3)<?1 ^(123)4|fe Al ^ ^^^1^1 
(Clct), *)U iLS TlsfWBKCstt), *fl2 ^.2: ^^(Clcr) ^ ^ ^AlBUCcpr)7> t§1 
^^^31, ^7} TSsflAlBKCcpr)^ *l|2 ^ Tl^l^Bl(Clcr)^- 

6> #7].*lU T^l^CClct)^ €^^^71^(200)^1 ^*^(230)3l- 7m 

(100)3 ^4^(140)43 *H4M ^-S-IMjI. ^"71 *i|l ^siH^CClst)^ 

Aj- 7 ] c^^o] 71^(100)^ ^111 «fl*i(125)4 ^-7] ^-4 £^-(140) 43 ^"N t§Aj^ ^-g- 

*§=°H, #7l *fl2 ^.2: ^^BRCstr)^ ^"71 71^(100)3 *fl2 £12: *fl*i(126)4 %A 

^>^(150)43 A>o]ofl fgA^ Sltb, ^"71 *{|2 «^ ^^AlBl(Clcr)^ <#7] 

^V^(150)4 ^71 ^§-^(230)43 *>°H ^^-§-^°l^, ^7l ^ 7^*1^1 

(Ccpr)Tr ^-71 ^Va>^^-(150)4 ^7} «fl^(128)43 

Ai, Aj-71 ja.Aj- ^^(Ccpr)^ ^71 «VA>^(150)4 ^7} ^ *fl^(128)3 -2-*^ *?i*H 

57> Aj-7] TflolB b}-<?1(GL)J15L TflolH ^"71 TFT(120)3 TflolH ^(121)^.5. 

^S^, Aj-71 TFT(120)7> «H*H. ^71 HHE] 5l-o](DL)* f-*fl ^-71 TFT(120)3 

^=L(l22)SLg- ^^-(Vd)^: ^"71 TFT(120)3 #^-(123)JlS. #^ 

^4. ^-71 TFT(120)3 2=31"?! ^(123)^-3. W ^1 ^-4^(140) 

^ ^-71 tifl^(i28)<i AA ^7V€^. 
:58> ^jg, ^7l ^ s£&\7) #(200H ^«1€ ^71 ^^^(230)^1^ 3^^ 
<&7}^. ^7]*\, #7} M^^tf* 0VS. 7>^W. 
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3> #7l TFT(120)» **fl #7l ^^^-(140)^1 #7l #<S-(Vd)°l ^7>s)^ I #7l 

m ^ 7]n*\mc\ct)^T=: #71 cflo]^ ^^(vd)^i #71 ^2 ^ 

(Clcr)^m #7} HH^I #<&(Vd)sm #<&^ il# ^tf(Vr)°l ^£€4. ^, 

#7l x^o]b\ ^(Vd)^ #7l il# ?1 sfl Al i=l (Ccpr ) « #7] »12 ^ ^^a^ (Clcr)<Hl 

l0> K^=ra Ccpr 

•,i> ^ 7l ^. iLc^m ^71 J±# ^sflAlBKCcpr)^ #7l *fl2 <^ 

T^A^CClcr^ ^ #71 ;£# Tl^AlBl(Ccpr)^ *j-# 3.71 #7l il# ^^(Vr)-a: 

#71 HHEl ^(VcDH^- ^-eH, #71 ^3^(140)41 °d7\^ #71 

^>^^-(150) Sl7}sqfe ^>^«g-ol ig-# zJ-t}. 

52> H 4fe A^r ^*1 <*H *W 7l^ ^S. 6 !*}. 

63> S. 41- &2i%}t&, ^ 4^ 3 ^ ^ofldfl tt)-^ <H3H 7lflr(101)^r *U 71^(110), # 

71 7l*(110) #^1 *MH SKl(GL). ^(DL), TFTQ20), ^4€^(140), 

^>^(150) ^ a.# «flA}(i28)-2.3. ^^-^^14. 

64> #71 TflolH SK1(GL)£: #7l afll 71^(110) #°1H ^fll ^(Dl)^-S. <S#^|al, #7l 

^olB] Bl-^(DL)^ #71 *lll ^(Dl)4 m W(D2)AS <3#sM #7l TlHH 5* 

flCGU* afcsiM a^tf-. #71 4|l 7l*(110)oflt ^71 TflolH bKICGL)^ #7l HH^ Or 
oi(DL)<^l ^"71 Ji# *H4i(128)£r #71 $r±. <m #71 
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5> #71 3^ ^^iM #7} TFT(120)^ 7flo|jE ^(121)^: #7] 71HB e}-<?l(GL)*|- 

^(122)£r ^"71 C^olBl 5^-ol(DL)«Hl , ^1^1 ^(123)^8: ^7] 

wfl^(128)4 ^71^^.3. ^^i€^. 

i6> ^>^(140)^r ^71 5^ °§«^ *IU ^(AlW T^l^^I. #71 

^"(150)^: ^"71 ^3f^^(140)4 ^l^jLS. #7] 5^ 4^ ^12 

^^(A2)^l ^1^4. #7] JM-*R-(140)£ *J|2 ^^(135)^: *«(| ^7) ^2 «3^(A1)<M 
^7l Wfl^(128)2)- &7}^SL3. <34€4. 4^1, -*7l JM^CHO)^ #7] «fl^d 

(128)-g: **D ^71 *IFT( 120)3 ^(123)4 #71^3. 

€ <H3H 71^ 

68> s. 5 $ 5. 6* £ ^ -a^H^ ^^s^i ^i(5oo)^ ^ ^n°i 

71^(103), ^^7}%m0) £ ^71 ol«||ol 71^(103)4 5&e)3£fc] 71^(200)^ AH<fl 7fl 
*fl€ ^^(300)^- SL^W. 
69> ^"71 <H^o] 71^(103)^8: *U 71^(110), #7l ^1 71^(110) T^l^ 7fl«>lH 

eKl(GLn-l), *i)2 TflolS. eKl(GLn), 3H*I eKl(DL), *fll TFT(Tl), >fl2TFT(T2), 
(140), #a}31^-(150) £ «fl-?i(128)JSLS. 01^^14. 
r70> <^7H, n^r 2 T^^ojjL, ^-71 71^(103) -SHIfe 4^ 

^lslul, -*7l »]1 7flo]H ^<?l(GLn-l)^r n-na^B >IMB 5^1 °H , #7} *fl2 ^ 
(GLn)^r n#*1| TiHH ^^14. 
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i> #7l 4U 4HH #7l 4U 71^(110) #*1H 4U ^(Dl)^-S. <?!#£jji, 

#7l 412 4HB ^(GLn)^ #7l 4|1 «<H=(D1)J15. £#£1:11 #7l 4U 4HH. ^(GLtt-l)4 

tt^^S. <>13€i=h #7l efoiCDD-g: #7l X| l #U=(D1)4 *|:5L*Hr 412 

(D2).£-5. <3#£H #7l 4|1 ^ 412 71WB e^CGLn-l, GLn)^- H^W. **SW . 

#7l 4U 71^(110)^ #7l 411 g 412 4HB eKKGLn-l, GLn)4 #7l HH^ eHKDLW 
^^(PA)^l 41^€4. 

'2> #7l sM^ ^(PAHH #7l 411 TFT(Tl)^ 4WB ^(161)£r #7l 4U 4HH ^ 
(GLn-l)4 ^^sl^L, ^(162)^ 3*131^ 41^31, ^(163)£- #7l ^ 

^^-(140)21- ^^^t^-. #7l ^5i)-^q-(l40)^r #7l ^ ^(PA)^ 411 ^(AlHl ^P" 

*1€^. #7l il# yfl^(128)^r #7l 411 ^(AD^H #7l ^.^(140)4 *Vr^ 

73> #7l ^ ^(PAHH #7l 412 TFT(T2)S1 4|°lH ^(121)£ #7l 412 4MB. 

el-^l(GLn)4 ^^sjjl, ^(122)^ #7l eflole) eKKDLHl S^I^M , ^ 

(123)£ #7l il# 4^(128)4 ££3^. <^7H, #7l ^A>^^-(150)^: #7l 3^ ^ ^ (PA) 
<q *fl 2 <83(A2)4| ^13°!, #7l ¥4^(140)^ &7)^SLS. ^^i}. SE«. 

#7l 2i# ^(128*8: #7l 412 <8^(A2)4H #7l ^VA>^(l40)2l- €<S5M *H^4. 
?4> #71 411 TFT(Tl) , 412 TFT(T2) % wfl^(128)^l #71 4U 71^(110) 

■fr7l ol^^l jaJL«Kl30H t^I^. #71 a.S^(130)^ #7l 411 «33(A1)4| 

^ #7l ^^^(140)^ #71 J£# »fl<S(128)-§- #7l3-*.3. ^^^l^lal, #71 412 <8«UA2H 
*1 #71 ^>^(150)^- #7l J±# tifl>»d(128)^ ^71^^.3. ^^Al?14. 
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5> #7] SLJL^-(130)oflTr <#7] TFT(Tl)^ =^1^1 ^(163) -8: ^#^l?l7l ^tb 

(131)°1 ^1^4. <#7] ^4^(140)^8: ^71 J5LJL^(130) ^-wlslJL ^-71 $^*(131)^r 

J§-*fl #71 ^)9l ^(163)4 ^71^^.5. <^^€^. 
6> <#7] *(|1 °§^(Al)ofl^r ^71 ^^^-(140)^ vWS-Sr 4|1 ^-Stifl^i 

(125)°1 31. ^7) m ^^(A2)^]^ ^"71 ^VA>^(l50)5il- %<&S\o] 4^2ife *fl2 iLS 

wfl^(126)^>l t^I^. 
7> #7l ^e^B^^OO)^ *i|2 71^(210), #7l *fl2 7^(210) ^Hl 

^(220) ^ -^-71 ^e.^EK220) ^§-€^-(230)* 3E^-^. 

*8> ^-71 *(|1 <^(A1)<*IH ^"71 ^^^"(230)3}- #7l ^^(140)^ 7\*)(dl)^ 

^-71 z\)2 <8«UA2)<*H ^-71 ^^(230)31- ^-71 «VA>^(150)4^ ^12 7]*\ (d2)$}- ^S. 
<g^x%. ^, ^7} -^3^1 #*1(500)tt ^-71 *lll <=§^(Al)sq- ^"7] *fl2 <33(A2)<*IM x\g. 

79> S. 7^8: S. 5^ ^X^l^l^ ^ ^7> 2)3.^^1^. 

80> £5^171 ^ s^Lfe *fll TflolH 2Kl(GLn-l), #7l afll TlHH ^ 

(GLn-M ^ o]z^ *|]2 TflolH ^(GLn) ^ iq-<y(DL)-8: # 

7) m TflolH ^J(GLn-l)oim *U TFT(T1)S1 TlHH ^<>1 fc^i. #7l ^1 TFT^j 
^ ^oflfe ^^l^^-ol *H^r}-. <# 7 } *112 TlMH ^oi(GLn) ^ £}-<?! (DL)^ 

*I12 TFT(T2)^ TflolB. ^ i^-^ H^r*} 

si> ^-71 *fll TFT(Tl)^ S-^l^l ^H" 6 ^ *IU ^ ^sfl^l^CClct), >fll ^.2: 

(Cstt)7> ^€ ^71 *fl2 TFT(T2)^ ^z]}9l &^$= *fl2 T^Al&l (Cstr) ^ XI 
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2 :&# ?1^^^(Ccpr)7> ££sS)ji, #7l ^2 J£# ?14<*WCcpr)fe- A2 ^ 
(Clcr)^- aj* Si^*}. #7l *0l ^sfl^l^(Clcr)^ #7l *fl2 Ji# 

(Ccpr)fe *lll JiL# TW^CCcptH $1*H 3<i 

2> #7l *Hl <^ 7^13 (Clct)^ 71^(200)^1 •^■f-^(230)4 ^^ol 7l# 

(103)^ ^^(UO)^ A>oH^ ^^-g-^lji, ^-71 afll iLS ?l3flAl^(Cstt)fe 

^-7] c^^ci 71^(103)^1 ^.s «B^i(i25)4 #7l ^^(uo)^ 4°H1 *i#€ 

^=ol^. #7l *112 2LS. nn^iCstr)^ #7l o]^}°] 71^(103)^1 4|2 *H<*l(126)3q- #7l 
t&a>^(150)^ A>ol6fl #7l *fl2 ^ ^sflAl^(Clcr)^- #7l «]:A> 

^(150)4 #7l ^^(230)4^ *>°H 3#€ ^-fr^l 1 }. atb, #7l A]l J±# 7]^ 
AlBl(Ccpt)fe #7l ^^^-(140)^- -8-71 il# yfl^(128)^ A\o}6\) ^ 3. , # 

7} H}2 il# ^3tflAlBl(Ccpr)^ #71 i£A}^(150)4 #71 iL# ^^(128)^ 4°li ^€ 

53> #71 *lll Tllolm i*Kl(GLn-lH Tfl^lH ^17>S1^, #71 *i|l TFT(Tl)^ ?IH 

s. ^i^-^-S. #7i *{|i 7iH]= ^-y-oi ;*n^o_s*|, #7i /till tft(ti)7} €-^-^4. °H, # 

7l *f|l TFT(Tl)3l iiLi: ^iLS. *)1^€ ^*l€ 6 th8r #7l *)U TFT(T1)^1 E.*|$! % 

tb^, #71 m TFT(T2)fe ^-5L=E #Bfl« ^l^S.^1, #7l A]2 TFT(T2)^ 
€^ #71 *lll TFT(Tl)^ ^91 ^ ^ ^°*M: -fr*l^=h 

34> 4eH, #71 »U TFT(Tl)^ ^31*1 #7l ^V^^-CISO)^ ^l7>£|^ ^>#<&(Vr) 

£ #7l ^-4^^(140)^1 ^l7>£|fe ^-4^°0-(Vt)^ V**=h 
85> ol^L, # 7 ] *ll2 TllolH ^(GLnHl »12 TlHB #«?H ^l7>£)^, #7l ^2 TFT(T2)3} 

TflolH ^JLS. #71 *fl2 TflolH. *H^g £.3.*?, #7l >112 TFT(T2)7> €-£r€^. #7l 
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m tJMB eHaCGLnH #7l *)12 tIHje #cgo) al7>£|7l o)£v}x] ^7} m 
(GLn-lH^r #7l *fll TflolH ^S3-°l -^71 *fl2 TFT(T2)7> ^-^tt *)$*\]*\ 

<#7] m TFT(Tl)^ ^"71 *i|l TFT7> ^M-^CUO)^- #sL^ 

(floating) #317} ^|rf. 
6> 6\J£ t Q-^Q #71 *fl2 TFT(T2)^f ^7} $}o)^ ^<?1(DL)^: ^*fl 

C2 = Cc^/ 

[^■gj-Xj 2] C3=cict-trCstt 
39> S. 7<>1| ^7> ^-71 *(]2 TFT(T2)7> €~^r^ ^l^H ^7l ^^(UO) 

90> Vt= - • C2-S^-) - (C1+C2) • 

91> 3<^1^ ^■°1 > ^M^WO^r ^"71 ^^-(Vd)^ 

^S^l^lfe £S 
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> S. 8-£- %^}^, °13W 71^(105)^: 3*0 1 4HB. eKl(GLn-l), 412 4MB ^<$l(GLn), 
oflol^ Ej-oi(DL), 4llTFT(Tl), 412 TFT(T2) , 413 TFT(T3) , ^^(140), ^>^(150) ^ 
«fl^(128)-£-3. ^l^^l^. 

4> # 7 1 41 1 4MB eJ-<?l(GLn-l)^r 41 1 ^(Dl)-^S. ^^U, ^-71 4l2 7\)°)B. ^(GLn) 

#7l 4U ^(Dl)^-S. <&$-S\3L #7] 4|1 ?fl 0 lH ^(GLn-l)^ ±^<>\ #3-2-3. °}^^ 
. #71 ^oKDD^r ^"71 Xll ^(Dl)^ *)SL*Hr 4|2 ^(D2)O.S. ^71 4U 

^ 412 TflolH 5KKGLn-l, GLn)2j- 5L^4. , #7l *U ^ 4l2 4HH ^^1 

(GLn-1 , GLn)4 #7l *\}o)^ 5}-<?l(DLH ^*iH ^ <g^l 4l^-€^. 

)5> #71 <3SHH ^-71 411 TFT(T1)S1 TflolH €^ ^"71 ^IIX 4HB o^s] 

31, ^0 ^- ^^m^7KGT)ofl ^^M, J=3l°J ^7} ^4^(140)4 

tV. c^H, #71 ^4^(140)^ #71 *Mi <5§^ 0^°! 4U <8^(AlW t^I*^. #71 

J±# «ll^(128)€r ^71 4|1 <8«UAlWH ^7l ^^(HO)^ ^B^r^K 

96> stb, ^71 <3^H ^-71 412 TFT(T2)S1 4HH -#7l 412 4HH e^^l 

(GLn)^ ^l^slJl, €^ -#71 clHEi sl-ol(DL)^ S-31^1 #7l £.# 

tifl^(128)3f <^^^^-. ^7H, #71 ^A>^(140)^ ^"71 ^ 4^ 42 <3<3 

(A2H ^13<4. ^"71 ^-^q-CUO)^ €7H^-S. ^7) J5L# *fl*i(128)£- 
#71 412 <3^(A2)<HH ^71 ^^(lSO)^ ^sq°1 vW^. 

c97> #71 ^ ^7) 413 TFT(T3)5l 4HH 3i^Sr ^"71 411 4HH. ^(GLn-D^l- 

<&zks\jL, iJLi -#71 cflolBl eKKDLH ^^M, W ^.# yfl^d 
(128)^1- ^^€4. 
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8> 



5. m %2^^, #7l TlHB e^CGLn-l), #7l z\)2 Tfl^H 



(GLn) £ #7l tflolBl ^(DU^ ^1^. #7l ^1 TlHH ^(GLn-l)^ ^*1 ^S3"^KGT) 
oflfe #7l *)U TFT(Tl)^ 7flo]S ^ £^1 AA ^^^31, #7l ^12 7flolH ^^l(GLn) 

^ #7l HH^ e}-^l(DL)^m #7l ^2 TFT(T2)S1 tIHH. ^ ^-2-^ AA £4€i=K SE 

#7l *fll TflolH ^(GLn-l)*)- #71 ^(DLW^r #7] ^3 TFT(T3)^ TflolH ^ 

31^1 AA < S^€^-. 

»9> #7l Xll TFTCTD^l 1=31*1 *i|l *1*IW3(Clct), *fll iLS 714*1*1 

(Cstt)7> <£4^. #7l 4|2 TFT(T2)^ J^o] *l^Hl^r *fl2 iLS 7^*1^ (Cstr) ^ >ll 

2 2±# ?l3fW£|(Ccpr)7> ^ ^^Jl, #71 *ll2 Ji# TlsflAlEKCcpr)^- *(|2 714*1^ 
(Clcr)^ ^ € ^^t^q-. Sr^r, #71 *lll ^ TlaflAlBKClct)^- #7l ^2 J±# ^^^1^1 
(Ccpr)^r *fll il# TlsflAlEiCCcpt)^ 31 

D0> <*j 7 H, #71 afll J±# ^^(CcpO^ *fU #^8r #7l *fll TFT(Tl)2l = 3l<?l 

•S^ul, #71 *lll J±# ^3rflAlBl(Ccpt)^ *ll2 #^8r #71 *fl3 TFT(T3)S] J=efl<?l Jfl^H <£ 

oi> #7l tIMH eKKGLn-lH Till tIHe ^<g-ol °l7>£|^. #7l ^1 TFT(Tl)^ 

H #71 »U Tfl^lH ^^l all^JLS.*!, #71 *i)l TFT(Tl) ^ #7l *03 TFT(T3)7> 

^-£r^. °H, #7l *lll TFT(T1)^1 ^^-S *f|*€ ^^1^^ ^71 *fll TFT(Tl)^ 

H^Sl ^JlS. #71 *ll3 TFT(T3)£| ±<L^ #^rSL3. *)U ^(Vdl) 

£ #71 X|3 TFT(T3)^ H.3)<U ^H, #7l afil tflo^ ^(VdD^r ^ 
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2> #71 m 3i# 7l*(M4(Ccpt)£l ^1 ^ ^ #71 ^€^"(140)^1^ 

Si 31, #71 *)12 #^1^ #71 afll v%o]^ ^^-(Vdl)ol ^1^^^-S.^, #71 afll JL# 

?14^Bl(Ccpt)^^ #7l 3*1^4 #71 ^fl X *1M4 ^#(Vdl)4 ^^4. 

•3> ol^i, #71 *fl2 Tfl^lH el-^l(GLn)^ ^2 TlHH ^oj-^l o^sq^, #7l *fl2 TFT(T2)4 

7flo]B. #71 ^2 71HH *i«g-°l #71 ^12 TFT(T2)7l- ^-£-^4. #7l 

*ll2 TflolH 51-61 (GLn)6fl #71 *Q2 >1MB. ^7>£l7l °]$.7?}x) #71 ^1 TlMS 4<?1 

(GLn-lHfe #71 *i|l TflolH £^-°l t^^-iM, #71 ^12 TFT(T2)7> €-£r4^r *13<*IH 
#71 afll TFT(Tl)^ €-.2-5.^4. W . #7l ^-43l^-(140)£- #3.*8 (floating) #^» -tt 

D4 > ^-^r€ #71 *ll2 TFT(T2)^r #7l HH4 4*l(DL)-a- *«fl *fl2 

o(|ol^l ^^(Vd2)* #^4. <^7lAi, #71 *fl2 tflolB) #<y-(Vd2)-$r <#4 £ 

05> #71 *fl2 TFT(T2)7> ^-^4 fAH #7l m iL# TlsflAlBl(Ccpt)^ *fl2 # 

71 X|2 ^tfWW ^17>^^. OH, #71 ^1 il# Tl^^l^CCcpt)^ m ^ ^T, # 

71 *iWKl40Wfe #71 m #<3-(Vd2)Ji4 i^S] #tf«HI- M^tfCVtW 

Sl7>^4. 

ioe> £ 9*11 5L*m ^-7> 33.°^ #71 TFT(T2)7> #7l ^-4^(140) 

6|| ol7>3fe #71 *4^tf(Vt)£ ^7l-&>fe ^# 4^ ^ol ^4^4. 

l07> 7^=^2+__i_- • . ra 2 +C2 • 

[^■§}-# 4] C<^2-hC3) 

108> ol7H, #71 CI. C2, C3^ #7ltb 2<^ ^4€ 44 £4. 
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9> ^-gj-^ 4<M ^a]^ y>sq- ^-o], ^-71 M-^OVO^r <$7] *fl2 $}°}*\ ^^-(Vd2)^.tq- 

ll£r £ lOofl S.*\& ^SL^*^ ^ S^S} ^-7> ^1£«H, £ 12*r £ 11^ S^JEOl 

rf. S. 10 vfl^l S. 12«H ^^a^l^lfe ^ ^ t 1 * «<H4-2.3- 

•i> £ 10^ ^^lol 7l#(107)£ *fll TflolH 2Hl(GLn-l), *«2 XMH sHl(GLn), 

rflolB] eKl(DL), ^1 TFT(Tl), ^2 TFT(T2), ^Mj-^(140), ^>^(150) ^ wfl# 
(128)^.5. ^l^^l^.. 

12> #7] *)U TFT(T1)S1 Tfl^lH ^"71 *1]1 7flo]H Hl-^l(GLn-l)2l- «S££|aL f ifii£.£i ^ 

^ ^"71 tiH^I ^tl(DL)^ ^^M, ^^8r ^71 ^-4^(140)^ <3Mt=K ^71 

A-| f ^ ^-4^^(140)^: *U ^(AlHl ^€4. -^71 tifl*i(128) 

£ Aj-71 ^1 <3^(Al)°iH ^"71 ^^(UO)^ :£<£sM *B^-. 

13> SEth #71 *|]2 TFT(T2)^ TlHH ^12 Tfl^H ^^l(GLn)^- SM^, ^2- 

^ €^ ^7l HH^ eKKDLH Si^ 5 ^, ^31*1 a fl^i(i28)4 <£4^. 

A>7l ^V^(150)^r ^71 Sj-i <3<*j^ ^ <5J^f<*l *l]2 c §^(A2)ofl "^SH, # 
7l ^^(UO)^- ^7]^^-S. ^tb, #7l ^ tiflAi(128)^r ^"71 ^2 <3^(A2)ofl 

<H -y-71 ^>^^-(150)3l- ^"gsq^ *B^th 
•14> S. 11^- ^-2:^, SMife ^1 TflolH eKl(GLn-l), *fl2 TlHH ^tl(GLn) ^ 

^KUDO^ ?ult4. *U TflolH ^-^l(GLn-l)^ #7l iSIM^ bHKDLH^t *fll 
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TFT(Tl)^ TflolH £ ^ ^m^, #7l TlHH e}-<a(GLn)4 <$7] cfM*l 

^(DU^lfe ^12 TFT(T2)^ 7flo]H ^ ^ 
lb> ^-7] t4U TFTCTD^l *fll ^ ^^lAlBl(Clct), ^1 iL2i ^4*1^ 

(Cstt)7> <34^. ^"71 ^2 TFT(T2)^ ^ofl^ *f| 2 US ^sflAl^CCstr) ^ *fl 

2 il-tf ^3()AlBl(Ccpr)7> "g^^, ^"71 7412 3.^ 7SsflAlB)(Ccpr)^ *fl2 ^ 

(Clcr)^ ^ £;t€t}. Stb, ^"71 t4U ^ TlsflAlBKClcOs}- ^-71 t4|2 tL^r T^a]^ 
(Ccpr)^r m f\ siHEKCcptH 3^ ^^€4. 

16> H 11 £ 3E. 12*11 £7>1€ ^-o], ^"71 *fll TflolH ^(GLn-l)«Hl t4U TlHH 3i<?KI 

Sl7>5^, ^-71 ^1TFT(T1)21 7flo]H ^JlsL ^-71 74U 711 afl^^-S.^ . # 7 1 

*lll 1FT(T1)7> ^-^^4. <>H, ^"71 *lll TFT(Tl)^ ^^S. *fl^g. *IU 

(Vdl)^r %7] t4U TFTCTD^l H-31<?1 ^d^S #7l t4U cllo]^ :&<y-(Vdl)£r ^M-^l 

^-(140H <H7\s)±t ^-^(Vt^m. tHS, ^7l 7412 TFT(T2)^r ^-^5. 
*|, ^-71 7)12 TFT(T2)S1 = 511^1 ^-71 t4U TFT(Tl)^ H.31<*1 ^ ^ 

Li7> ^^H, t4U TFTttlH ^t!: ^ i&Ay 150 )<4l Si 

7>£)^ «>A>^o3-(Vr)^: ^71 ^-^(HOH ^7>£l^ #7l ^^(Vt 

U8> c]^ t ^7} z\}2 Tfl^m ^tKGLnHl t4|2 TflolH &<&°] 9l7\S\#, ^7} *I12 TFT(T2)51 

TflolH ^i^S. ^"71 7412 711 olB. $W%£-3-^, ^7l 7412 TFT(T2)7> €-^r€^. #7l 

7412 TflolH e)-<y(GLnH <#7] 7412 7ll°lB #<?H ^^1-^ ^1 ol#7}*l t4U tH^H. ^Sl 

(GLn-lH^r ^"71 7411 711 olH ^^^1 ^-7l 7412 TFT(T2)7> ^-^fe *\%*\}*\ 
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%7] *)U TFT(Tl)^ €-^-=€4. ^71 *)U TFT(T1)7> H-£.SS|^r %7] ^ 

^1-^(140)^: §3.^ (floating) #3)7} ^cf. 
9> €~^r€ ^-7] *1]2 TFT(T2)fe #71 tiHB] e}.ol( DL )^- :g-*fl ^^.^ A2 

cflolB] ^<a-(Vd2)^- =511^1 ^i^-^-S. #7l *)U ^ *ll2 HH^I ^(Vdl, 

Vd2)£r #3 ^l 1 !* ^"31, #7l afll tflol^ ^^(Vdl)^r #71 *fl2 ^ol^ ^^-(Vd2)^ . 

:o> old*:, ^7) 2j|2 iSIM^ ^(Vd2)<H| «>A>^<a-(Vr)5il- #7l ^-^(Vt) 6 ! 

*m ^ #71 *fl2 *1Hb| #<3-(Vd2):»iLT} #^€4. 

5] (C1+2C2) C2 

22> ^7H, -#7] CI, C2, C3tt 2<>fl 33 € OT". 

23 > 5 ofl^ ^Al^ tt>S^ ^o], #71 ^-^SKVt)^ <#7] A2 ^^"(Vd2)^ 

?Hr^. 

£ sMi *fll <3^H1 ^15)31, ^>€^ ^4^4 ^^-n, Al ^^H ^1^* 3" 

^4 
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Wt 1 * 11 

^71 71MB ^-71 clloiB| e^H 

2] 

5^^, ^"71 ±.*}^ 7)HH ^q-o] ^-71 TflolH o^S^al, 

WW 3] 
[^t 1 * 4] 

<#7l *lll TflolS ^4 ^<^€ *fl2 TflolH B}-<&; 
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#7} 4|1 * 412 4HB i%<&3\- ZL*}s\°] <3^* ^*Kr 31°1^ 
-#71 4U TflolH #7l ^\o]^ ej-oiofl 4|i 

#7l 412 Tflolm 3<fl2 i-$13! ^V; 

-#7l 412 ^Hl #7] s\-±. ^^21 411 ^^^1 ^q.^; 

#"7l Jf^ ^^sl^l, #7l 411 ^^Hl -#71 S*4i ^2 

•#71 411 ^7>ofl «^^SlJL, ^^fr *}°H ^ -#71 ^VA>^^- * ^71 

5] 

^4^1 Sl^H, #7l 2fll ^$\% 4MB. ^"71 412 4MB e^H 

31, ^^.^ ^^-o] ^-71 tiHEl Sl-^1^1 ^^M, ^-^ltl # 7 1 ^ *W *lll 

^ H^^l^ol ^ S.^ *Rr <=H °1 

[3^8- 61 

414^1 5a°l^, #7l 412 ^7>fe TlMB #71 411 4MB ^o)6\] <£^s\ 

JL, i^-i ^^-ol ^T^H ^^M, =-31*1 #71 ^4^4 412 ^ B 

WW 7] 

416*^1 Sa«H^, >IMB. #71 *U ?H 6 1H ±2-^ #71 

tfloiBi skh <sm£M, ^) o d #7i *fl3 ^ b^*i^bi» 3 

i"t*Kr ^8 .2.3. S>fe <H3H 7m. 
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8] 

*H«M ^"71 ^12 4i*Hr tJMH £^1 #7l »U 7flo]H ^ofl g^sq 

ji, # 7 1 tflolBl eq-^lofl ^sH, ^.efloi ^^-c] # 7 1 g #71 Ji# 

91 

*ll4*J-°)l 5&°H, ^71 ^11 Tfl^lH #7l *fl2 7flolH *fl2 ^-^Jl* #3 

10] 

^i4^i $x°)*\, ^7i sl# mua* #7i ^^1 ^13^ 3* ^3-^ 

11] 

71^ T^l^S ^HB 2^1, 

#7l 7flol B SL^-sM SMi <8^-fc ^*Hr 

#7l ?JMB ^K14 #7l cflolBl BKH 4i7>; 
#71 ^^£)ol #7l ^ *fll cg^^l ^-«1^ ^o^^-; 

#71 ^-4^^ #71 *fll ^ofl #71 S^-di <3<^ *|12 <3«H ^*]& 

#71 ^7>H ^^£)JL #7l *ll2 ^^MH #7l ^^J*}- %<£s\o] v}^5L^r 

a.# ufl^d; 
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^■71 XU 7}%3% Xl2 7]^^\ A>dH 7 flXI€ ^£-5. ^ 



[$T«8- 12] 

XU 7}% X| i xmb. eh^l; 

^■71 XI 1 XHB XI 2 Tfl^lH Bl-oi; 

^•71 XII ^ X12 XMH SKI 4 ^<35M ja*>*H Q± ^*Kr 

#7l X| 1 XMH ^71 rfloi^ ^oi^l XI 1 ^*f\% 4i^>; 

^-71 X12 Tflol^ e^-Ol3|- XI 2 

Aj-71 XI 2 i^H 1 o|^SlJL #7] &± XI 1 

^- 7 ] JjL^ ^^-4 ^<?1£]JL ( #7] XI 1 <3«H X| 2 <3^1 T^l 

#71 XI 1 4i7H] ^4=1^, ^ ^"7l ^V^^- ^ #7] 

XI 2 7l^r ^l^M #7l ^4 ^ ^4 *Fr£-fe ** ^! ^ 

#7l XU 71^4 X12 7144^1 A >°H1 7flXl€ ^^#^r 3L^-SRr ^$£.3. 0>}^ *A 

13] 

TflolH eRH TflolH #^*Kr 



" #^ 2003/10/31 

#71 ^ tiVAl-^i^-4 ^^f-ir 4°11 ^ *H^fe 

#7l ^^a)- ^7l *>°H #7l ^-43.^4 ^^^> 

[^T 1 * 14] 

41 1 7flo]H ej-^ofl 4|1 711 °1H #3«Hr ^1; 

#71 4|1 TflolH -§-^M ^Sl-S^M <&7}& 41 1 HH^ #^ 

*Kr ^1; 

^ #71 4U &#JLt\- ^A>^«g-^s.*? <*!7Wb ^1; 

7}*Hr #41 ; ^ 

#71 ^-4-^4 #71 A>oHi A>7i ^.4^^ *>» 

ZL, #71 ^A>^^-4 #71 ^§-^4^1 A >°H ^ A >^^^ # 7 1 *V» 
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15] 

*H 2 TlHH. eKH »12 >IMH #3*Kr 
16] 

^115^ Sa<H^, #7] *I12 TflolH #7l *lll Tfl^lH 5^1 #71 *f|l TflolJL # 

<y-ol #^£)7l ^l^Bl ^7) m 711 °1H ^l^l #^S]7l^l #^Tr ^-^-^S. ^ 

17] 

*(|14^| fl<H*1. #71 ^111 TllolH 3^141 *fll 711 Ol ^ #3*Kr ^ 0 1#°^. 

*ll 2 TllolH hK1<*I *fl2 Tfl olH #^*Hr 

^-71 *fl2 711 olH €1HI -§"^H ^l^^VS-^El 3*1^* #^*Hr 

#71 *ll2 TllolH €SHI -frtf*H #71 51-OlO.S.^-Bl ^2 3Me] 

#^*Kr ^741; 

#71 ^-4€^1 #71 ^l^SM: ^l7>^al, #71 «>A>^q-ofl #71 ^2 ^<a-ir 
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18] 

*l|17nH A^H, ^7} *fl2 cflolBl <$7] *i|l ^4 fl-a-* £fe 

19] 

*ll 2 TflolH S^H *fl2 TflolH t^Kr #31; 

^-71 *fl2 TflolH #<?H1 -§-#*M ^"71 ^-«?l^.^Bl ^2 tlM^ ^<^-g: 

#^*Hr #31; 

^]7>§V^ #3l» 5.^-*Kr 3* ^S^S. ^ ^^1^*1^ 

i^^r 20] 

3119*^1 Sa^-H. ^71 *112 cll^Bl ^"71 ^11 £fe 
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